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[57] ABSTRACT

The present invention relates to a hydraulic accumula-
tor-pulse dampener of the bladder type and is character-
1zed by the provision of an improved seal assembly
interposed between the oil port of the pressure vessel
and the oil conduit connector fixture, said seal arrange-
ment providing an annular, effective, and readily assem-
bled seal between the fixture and the pressure vessel.

1 Claim, 3 Drawing Figures
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HYDRAULIC ACCUMULATOR HAVING AN
IMPROVED OIL PORT SEAL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention is in the field of hydraulic
accumulators and more particularly pertains to a unit
having an improved seal arrangement between the pres-
sure vessel and the oil input fixture.

2. The Prior Art

As conducive to an understanding of the present
invention, reference is made, by way of example, to
U.S. Pat. No. 3,733,262 wherein there 1s disclosed a
hydraulic accumulator which includes an oil port
within which is mounted an oil conduit fixture. In the
construction of the subject patent, means is provided for
locking the fixture in the oil port in such manner that
the fixture cannot be inadvertently removed while pres-
sure remains in the interior of the vessel.

Such construction is advantageous in that, in the
absence of such a system, the plug or oil conduit fixture
may be violently expelled from the pressure vessel by
the retained pressure, with consequent injury to a
worker.

In accordance with the device of the subject patent,
the outlet plug, consisting of a component of the oil
fixture, incorporates a cylindrical shank portion having
a radially extended flange at its upper end, the outer
diameter of the flange being less than the inside diame-
ter of the bore of the oil port to permit its insertion
therethrough. The plug is maintained in position by a
locking assembly compnising a pair of arcuate metallic
segments united by an annular elastomeric member.

The assembly of the device 1s effected by folding the
locking member at the break line defined between the
segments and inserting the same into the interior of the
pressure vessel and passing the plug into the vessel and
through the locking assembly so that the flange portion
of the plug rests on the segments. An O-ring 1s then
introduced into the annular space defined between the
plug on the inside and the oil port on the outside. There-
after, a collar member having a sleeve is positioned over
the plug such that the O-ring is interposed between the
sleeve of the collar and the lower end portion of the
annular segments. A locking nut mounted on the shank
of the plug is threaded upwardly to compress the O-ring
between the sleeve and the locking segments, whereby
an effective seal is formed at an annular area by the
compressed and, hence, radially distended O-ring.

As will be readily recognized from the above descrip-
tion or from an inspection of the above referenced pa-
tent, the construction of the patent requires the dispo-
sition of an O-ring which, for purposes of forming an
effective seal, must preferably be slightly oversize, into
a small annular space between the oil port and the oil
conduit plug.

In view of the extreme pressure involved, even minor
scratches or abrasions of the O-ring effected upon inser-
tion of the same may result in substantial oil leakage
across the abraded portion of the ring and outwardly
through the oil port. The sensitivity of the ring to dam-
age, coupled with the desirably oversize nature of the
O-ring, render the positioning of the ring a tedious and
timeconsuming process which must be effected with a
great deal of care if leakage 1s to be avoided.
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SUMMARY OF THE INVENTION

The present invention may be summarized as directed
to an improvement in hydraulic pressure accumulators,
and more particularly to the provision of an improved
hydraulic accumulator assembly of the type in which an
oil conduit plug is disposed in sealed relation within the
oil port of the accumulator.

The device s characterized by the provision of an
improved seal assembly forming an annular barrer
surrounding the plug, the seal assembly including a seal
member having upwardly directed inner and outer an-
nular lips in combination with a sleeve having a depend-
ing wedge-shaped annular fixture adapted, in the assem-
bled condition, to enter into the space between the inner
and outer annular lips and deflect the same respectively
inwardly against the plug and outwardly against the oil
port as the plug is clamped into position. By virtue of
the elastomeric seal member including spaced lip mem-
bers, it is a simple task during mounting to deflect the
outer member inwardly and the inner member out-
wardly whereby the seal may be positioned for final
clamping without running the risk of abrading or cut-
ting the seal. |
~ Accordingly, it 1s an object of the present invention
to provide a hydraulic accumulator of the type in which
a cylindrical plug 1s mounted within a surrounding
cylindrical bore defining ar oil port, said accumulator
including an improved seal assembly which may be
readily positioned and which is highly effective to pre-
vent leakage through the annular space defined between
the bore and the plug.

To attain these objects and such further objects as
may appear herein or be hereinafter pointed out, refer-
ence i1s made to the accompanying drawings, forming a
part hereof, in which:

FIG. 1 1s a side elevational view of a hydraulic accu-
mulator, partially in section, showing the novel seal
arrangement in accordance with the invention;

FIG. 2 is a magnified sectional view of the circled
area depicted In FIG. 1;

FIG. 3 is a magnified view of the elastomeric seal
member prior to assembly.

In accordance with the invention, there is shown a
functionally conventional hydraulic accumulator 10,
said accumulator including a pressure vessel 11 having
a gas charging port 12 at one end and an o1l port 13 at
the other. A bladder 14 1s interposed between the ports
12, 13 and divides the vessel 11 into an upper chamber
15 and a lower chamber 16. As is conventional in de-
vices of the type described, the upper chamber is filled
with gas under pressure whereas the oi port 13 is con-
nected to a source of oil or like hvdraulic fluid which is
subjected to varying pressures.

When the pressure in the chamber 16 exceeds the
pressure in chamber 15, the o1l enters the chamber 16
and gas in the chamber 15 is compressed to store en-
ergy, whereby the device may be used in a well known
manner as a pulse dampener or as an accumulator.

The principal contribution of the present invention is
directed to the manner in which the plug or connector
fixture 17, required for effecting communication be-
tween the oil conduit (not shown) and the chamber 16,
is mounted within the otl port 13.

The plug 17 comprises a generally cylindrical shank
portion 18 having a radially outwardly projecting
flange 19 which includes a depending mounting shoul-
der 20. The plug 17 may include a poppet valve assem-
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bly 21 of essentially conventional design, which coacts
with bladder 14 to be shifted between sealing and un-
sealing relation of a valve seat 22 formed on the plug.

The plug 17 is mounted in the oil port 13 by first
positioning within the chamber 16 of the pressure ves-
sel, locking member 23 formed generally in accordance
with the above referenced patent, such locking assem-
bly including a continuous annular elastomeric sur-
round 24 bonded to a pair of arcuate metallic segments
25, 26, each of which segments extends for an arc of
about 180°,

The locking assembly 23 may be positioned by fold-
ing the same in half about the junction line between the
segments 29, 26, inserting the thus folded unit through
the oil port 13, and thereafter permitting the same to
snap or spread under the influence of the elastomeric
surround to its normal annular configuration.

The plug 17 may thereafter be positioned by inserting
the same upwardly through the oil port 13, spreading
the segments 25, 26 against the elastic force of the sur-
round 24, and thereafter permitting the segments to
snap together, after which the depending shoulder 20
will overlie upwardly directed annular portion 27 of the
segments 25, 26.

As best seen in FIG. 2, the segments 25, 26 include a
depending cylinder portion or skirt 28 which extends
into the space defined between the bore of the oil port
13 and the outwardly directed perimetal portion 29 of
the cylindrical shank 18 of the plug 17.

The seal is effected by the provision of an annular
spacer collar 30, which collar includes a radially ex-
tending flange 31 and an upwardly extending sleeve
portion 32. To the upper end 33 of the sleeve portion 32
there is bonded or molded an elastomeric, oil resistant
seal member 34,

The annular seal member 34 includes upwardly ex-
tending inner and outer annular lip members 35, 36,
respectively, the lip members defining therebetween a
space 37 which is generally V-shaped in vertical sec-
tion. As best seen in FIG. 3, the lips 35, 36, in the un-
stressed position, diverge and extend inwardly and out-
wardly beyond the vertical extremities of the sleeve 32.

The seal member 34 operates in conjunction with an
annular spreader washer 38, which washer includes an
upwardly facing shoulder 39 in contact with depending
shoulder 28 of the segments 25, 26. The washer 38 in-
cludes a downwardly directed annular wedge surface

40.

The apparatus is assembled, after the plug is mounted
in the manner hereinabove set forth, by sleeving the
washer 38 upwardly into the annular space between the
o1l port 13 and the perimetal portion 29 of the shank 18
of the plug. Thereafter the seal assembly 30 is inserted
into the noted space, preferably by manually deflecting
the lip edges of the annular lips 35, 36 inwardly until
they freely enter the space, and thereafter forcing the
assembly 30 upwardly.

Upon such upward movement, the sleeve portion 32
will enter into the space between the oil port and the
shank of the plug and the depending wedge portion 40
of the washer 38 will enter into the space 37 between
the annular lips 35, 36.

A clamp nut 41 is thereafter mounted upon threaded
portion 42 on the shank of the plug. Upon tightening of
the clamp nut, it will be observed that the segments 25,
26 will be pulled downwardly into engagement with
portions of the pressure vessel surrounding the oil port
13. Concomitantly, the flange 31 will be upwardly
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pressed into engagement with external portions of the
pressure vessel 11 surrounding the oil port 13.

The clamping movements above referred to will op-
erate more deeply to seat the wedge-shaped washer 38
in the space 37 between the lips of the seal member,
whereby there is developed a radial pressure, and an
effective seal between the plug and the oil port.

As hereinabove noted, the elastomeric seal member
34 may be formed as part of the seal assembly 30, i.e.
integrated with the collar, or may be a separate member
inserted into the noted annular space.

Insertion of the elastomeric seal member may be
effected without danger of abrasion due to the ready
compressibility in a radial direction of the spaced inner
and outer lip members. Moreover, the possibility of a
leak, even if a minor abrasion should occur in the course
of insertion, is greatly reduced by virtue of the radial
forces generated on the lips by the spreader washer.

It will be further recognized that if any fluids were to
pass beyond the spreader washer and enter into the
space between the lips 35, 36, the pressure exerted by
such fluid would tend to augment the seal by spreading
the lips.

Numerous variations may be made in the light of the
disclosure without departing from the spirit of the in-
vention. Thus, while the elastomeric member 34 has
been described as bonded to the collar 30, separate
components may be suitably employed.

Similarly, while the spreader washer has been de-
scribed as an independent element, the function thereof
may be served by an appropriately configured depen-
dent portion on the segments of the locking assembly.

Accordingly, the invention is to be broadly construed
within the scope of the appended claims.

Having thus described the invention and illustrated
its use, what is claimed as new and is desired to be
secured by Letters Patent is:

1. In a pressure accumulator device of the type which
comprises a metallic pressure vessel having a gas charg-
ing port at one end and an oil port defined by a bore at
the other end, said accumulator including an outlet plug
having a cylindrical shank extending through and
spaced from said bore and having a radially outwardly

extending flange disposed within said vessel, portions of
said shank externally of said vessel being threaded, an

annular metallic locking member within said vessel and
encompassing said shank, said locking member having
internal diameter portions closely embracing the exte-
rior of said shank and external retainer portions engag-
ing the upwardly facing walls of said vessel surrounding
said bore, and an end portion disposed in the space
between said bore and said shank, said flange of said
plug extending radially in overlapping relation of said
locking member, the improvement which comprises an
annular metallic spacer collar mounted on said shank of
said plug, said collar including an annular flange extend-
ing radially from a lower portion of said collar and
engaging external surfaces of said vessel surrounding
said port, a sleeve portion extending upwardly from
said flange and disposed in said space between said bore
and said shank, an annular, resilient elastomeric seal
member (mounted on) fixed to said sleeve and extending
upwardly therefrom into said space, said seal member
including outer and inner annular, radially spaced-apart
concentric lip portions, said lip portions extending up-
wardly into said space and being disposed adjacent the
inner diameter of said bore and the outer diameter of
said shank, respectively, an annular metallic spreader
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washer interposed between said end portion of said
locking member and said seal member, said washer
including an annular wedge surface disposed between
said lips, clamp nut means threadedly mounted on said

shank urging said locking member and said flange of 5

said spacer collar into sealing engagement with portions
of said vessel adjacent the interior and exterior of said
bore, respectively, and urging said spreader washer
toward said seal member to deflect said outer and inner
lip portions, respectively, radially outwardly and in-
wardly to define an annular seal area between said bore
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and said shank, the distance between said retainer por-
tions of said locking member and said annular flange of
said collar being a fixed distance as a result of the metal-
to-metal contact between said retainer portions, walls of
said vessel, and said flange of said collar, whereby the
distance of penetration of said spreader washer between
the lips of said seal member is fixed, thereby accurately
to control the lateral sealing forces exerted by said lip

portions.
& & » 2 B
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